Mangrove forest is one of the important ecosystems in Karimunjawa, Indonesia. It provides a variety of services both ecologically and economically. However, over-exploited activity, such as timber theft, can be threatening the sustainability of mangrove forest in Karimunjawa now and in the future. Thus, the improved management for mangrove forest is necessary to ensure its sustainability, and it is depending on how people value the conservation from economic and environment consideration. This study examines the factors influencing on the willingness to pay (WTP) of respondents for mangrove restoration in Karimunjawa. A total of 502 respondents were interviewed using census method. The method employed is Contingent Valuation Method (CVM) Single Bounded. In CVM, the logit model was defined based on dichotomous choice method to estimate the willingness-to-pay (WTP) randomly with three different starting bid value. Findings showed that local awareness of the importance of the values given by mangroves was popularized among local communities. The findings also indicated that respondents who are higher education and have more income were more likely to pay for the mangrove restoration.
Introduction
The great potency of Indonesia's territorial waters and richness of the Indo-West Pacific seas further add to the country's biodiversity. It supports a rich variety of coastal and marine habitats. Karimunjawa is 6 th largest of Indonesia's marine national park (Campbell, et. al., 2012) . There are several types of ecosystem in Karimunjawa National Park, such as coral reef, sea grass and seaweed, mangrove, coastal forest, and tropical rain forest (BTNKJ, 2014) . Nowadays, the actual condition of mangrove forest in Karimunjawa is not known well, though the community has taken advantage of certain types of mangrove to fulfill their needs. Moreover, over-exploited activity which can be threatening mangrove forest starts to be revealed, such as timber theft. Given these threats, improved management is necessary to ensure the sustainability of mangroves resources in Karimunjawa now and in the future. The success of mangrove conservation management will be depending on how people value the conservation from economic and environment consideration.
Mangrove ecosystem offers a huge number of goods such as food, fuel wood, timber, honey, wax, and tannins. For the ecological importance, it is widely recognized for being an effective sediment trapping, shorelines protection from erosion, nutrient cycling, and being a natural habitat for fish and crustacean. Besides, mangrove ecosystem also has aesthetic, cultural, and historical value (FAO, 2007) . Due to these multi-advantages, it causes mangrove ecosystem as well as the one of important resources in the coastal area.
In general ways, mangrove ecosystem is threatened by the increasing consumption pressure as the impact of the population explosion, unsustainable production of fish and prawns, and mixing of waste water effluents from urbanindustrialization area and oil-spill (Datta, et. al., 2012) . Even though some studies had been conducted to estimate the extent of mangrove in worldwide, the different technic and methodology used in the research subjected to different results of the extent of mangrove ecosystem. Furthermore, due to uncertain boundary of mangrove ecosystem, it is also difficult to have an actual report related to the extent of mangrove ecosystem, whether it were in a good or damaged condition. Though mangrove ecosystem in Indonesia has been declining drastically in recent years, nevertheless, Indonesia stands for the country with the largest mangrove ecosystem in Asia, and worldwide.
The rehabilitation of the damaged mangrove ecosystem can be done by restoration efforts. Restoration is defined as an effort to recover the degraded forest area to the original condition or close to it (Whitten, et. al., 2000) . But it needs to be emphasized that community involvement may be a key factor in intensifying the potential for successful mangrove restoration (Ellison, 2000) . The logical reasons for this argument are (a) more often agencies have limited budget to implement their planned restoration effort and manage it. They can leverage their small budget from the community contributions of cash, labor, physical resources and management input, (b) any restoration effort against the community's wish may result in a potential backlash and a unsuccessful program (Stone, et. al., 2008) .
The value of mangrove restoration is an irreversible loss, which should be conserved as it brings a sense of belonging. There are many competing and important projects that will need government funding. Therefore, the qualification of government projects in monetary terms allows policy makers to prioritize conservation programs and projects with limited and tight budgets. Proper conservation guidelines and implementation could halt further irreversible loss of mangrove restoration so that present and future generations would be able to enjoy and experience them first-hand.
The community willingness to be involved to the mangrove ecosystem restoration effort is widely measured using economic valuation approach by Contingent Valuation Method (CVM). CVM is a survey-based method which goods are traded in a constructed or hypothetical market. This method was originally proposed by Ciriacy and Wantrup (1974) , and was implemented by Davis (1963) and Armirnejad, et. al., (2006) , and is being the most frequently used stated preference technique for estimating non-market values. CVM is called contingent because respondents were asked to state their willingness-to-pay (WTP) contingent upon the environment or other hypothetical market built (Chea, 2013) . Thus, the approach used to determine individual's willingness for the payment of the environment usage and utilization.
The comprehension due to this concept, however, allows the policy makers to manage and to utilize a wide range of natural resources and environment at the most effective and efficient level, and enable to distribute the conservation benefit and cost in a conscionable way. Referring to the description of the background, to estimate the communities' willingness to be involved in mangrove ecosystem restoration through willingness to pay (WTP), further studies are needed to be carried out. The objectives of this researches to estimate the community participation towards the restoration of mangrove forest in Kemujan Island -Karimunjawa. Kemujan Island is the second-largest island (1,500 ha), which is adjacent to Karimunjawa Island and has the only airport in the group (Dewadaru Airport). Karimunjawa and Kemujan are connected by approximately 350 m of mangrove forest and a bridge, so it appears to be one single island (Susanto, 2014) .
Research Method
The concept of economic valuation has attracted important attention in many studies related to coastal development (Tuan, et. al., 2014; Stone, et. al., 2008; Wegner and Pascual, 2001; and Hammit, et. al., 2001) . It is claimed that the concept can be easily applied and obviously redeem the damaged coastal area. According to Choi et.al. (2009) , the interest of valuation is estimating the total economic value, which includes not only use values but also intangible non-use values which were not normally captured in the private market transactions. Total economic value can be estimated using stated preference non-market valuation techniques. When reliable market data are not available, researchers may need to create a hypothetical market to elicit consumers' preferences. Stated preference (SP) techniques were used on the event that required WTP information that cannot be obtained from the markets. It is relevant to case of conserving mangrove ecosystem because there is no market exists (Bateman and Turner, 2002) . Majority of conservation studies used the CVM because of its ability to measure both the use and non-use values of resources and elicit the monetary value of a change in a public good and services. The type, credibility and acceptability of the payment mechanism described in the survey questionnaire can affect the WTP values.
CVM is a survey-based approach that involves developing a hypothetical market, by directly asking to an individual to state his or her willingness to pay (WTP) for the environmental service conserved in a particular location and/or willingness to accept (WTA) as the compensation for any damages (Mitchell and Carson, 1989; Pearce and Turner, 1990) . In this research, CVM was used for valuing mangrove ecosystem restoration, and it aims to assess the willingness to pay of communities for the restoration of mangrove ecosystem. CVM is generally divided into six stages: (1) setting the hypothetical market; (2) obtaining bids; (3) estimating mean WTP; (4) estimating bid curves; (5) aggregating the data; (6) evaluating the CVM exercise (Hanley and Spash, 1993; Vo et.al, 2012; Tuan et.al, 2014) . Setting the hypothetical market for the improvement of the asset sets up the reason for payment but the payment is not actually collected. The survey instrument where the fee payment is determined, what type of project is it, and how funds are collected is described at this stage. Bid (the maximum WTP for the improvement project) can be gathered using dichotomous choice (DC). Single bounded DC-CVM involved in determining a range of bidding price, while each respondents was asked just a single bid that indicates his or her maximum WTP value for that particular good (Abdullah, 2015) . In this method, the respondents are only asked to state their "yes" or "no" response to the offered bid amount. The initial bids are varied among individuals in order to gather more information about the true WTP distribution (Venkatachalam, 2003) .
The decision whether the respondents willing to pay the restoration charge or not is based on the assumption that when people faced with a possible set of discrete choices, they will select the alternative that maximizes their utility. Hence, this model, assumes that an individual is willing to pay the bid amount (B) only if they gain value by enhancing the conservation and maintenance is generating utility, which is equal or greater than their utility when no charge is made and the ecosystem is maintained at the current or lower levels. This can be express as follows:
where x = 0 refers to the acceptance of current level for mangrove conservation in Karimunjawa National Park and x = 1 is the condition of improved levels for the mangrove ecosystem restoration; Y is the income, B is the offer, and S is other socio-economic characteristics affecting preference, that may affect the WTP decision.
The utility function can be algebraically defined as the sum of its non-stochastic and stochastic components:
where
where Ɛ0 and Ɛ1 are the identically, independently distributed random variables with zero means. The utility difference (ΔU) could be measured using:
An approximation of utility difference can be used for the empirical analysis:
Therefore, the more a respondent pays (the amount money of B is more), the lesser utility they will obtain. The maximum WTP represents the situation that monetary value is so high.
The utility that the respondents received from the usage of the mangrove ecosystem are assumed lesser than the charge amount. Therefore, the utility gained from the mangrove ecosystem would be equal to the situation when no charges. It can be shown as:
An additional consideration specified by economic theory is that maximum WTP is bounded by their ability to pay. Income is supposed to be upper bound on WTP. Assumption is that the respondents know which choice will maximize their utility, this choice is not clear to the researcher because of unobservable component which make the utility function more complicated. Therefore, the respondent' response can be expressed in a probabilistic framework. Thus, individual's choice is considered as a random variable that the probability of its distribution is given by:
Pn = P (willingness not to pay) = 1 -Py 8)
The difference in the error terms represented by η = Ɛ1-Ɛ0 and Fη (.) corresponds to the cumulative density function (cdf) of η. Thus, the probability of WTP can be written as:
The term Fη (ΔU) is a random variable, which implies the cumulative probability distribution function of the respondent's maximum WTP. In the logit model, An alternative way to demonstrate the binary response probabilities in eq (7) can be expressed as:
11)
The GWTP max (.) refers to the cdf of WTPmax. The term Fη (ΔU (B)) denotes that the P (WTPmax > B) is a function of the differences in the distribution in the error term (Fη). This can be redefined as a function of changes in the observable components of utility (ΔU). The eq 12) guarantees the conditions that the area below the probability distribution function is equal to one and it implies that the mean WTP is equal to the expected value of maximum WTP, which is indicated by E.
The responses (Y) of the dichotomous choice WTP generally are regressed against a constant bid amount (BID), along with the vector of different socioeconomic variables (X) using logistic function Y = ( ⋯ ) 13)
The logistic function estimates the probability of accepting the offered bid by household for restoration of mangrove, which is a function of bid amount and set of respondent's socioeconomic characteristic. The variable, Y is supposed to be binomial, taking the value of 1 for a "yes" and 0 for "no" response. In order to estimate this function, the probability of "yes" responses can be modeled for different bid amount and socioeconomic variables (such as income, education, age, etc). A variation of linear in bid model which is to use the log of bidding amount and consistent with a utility difference formulation and can be used in the procedure, refer to eq 13). The transformation of BID to log value has the advantages of restricting the mean between zero and infinity, whereas the linearin-bid model is not comprised with this rule (Giraud et.al, 2001 )
14)
With the assumption WTP is a non-negative random variable the mean WTP can be written:
Where E(WTP) is the expected value of WTP, and α* is the adjusted intercept which was added by the socioeconomic term to the original intercept term of , [ * = ( + + )]. The error term is small when there are large differences in systematic utility between alternatives one and two. Large errors are likely when differences in utility are small, thus decision makers are more likely to choose an alternative on the "wrong" side of the indifference line.
This research was located in Mangrove Zone, Kemujan Island because it has relatively good mangrove forest for ecotourism development. A total 502 respondents was collected based on the total households with 95% confi-
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dence level and approximately 4.4% margin of error. These respondents were randomly picked in various type of jobs in Karimunjawa. Several socioeconomic characteristic was used in this study are income, education level, marital status, number of family, and age. Selected variable based on the implications from economic theory and the findings of previous study (Chea, 2013; Yacob, 2008; Throsby, 2003) . 
Results and Discussion
The respondents' age is between 18 years old to 72 years old, with mean of 25 years old. There are 44.1% of the respondents are male. Classification of the respondents based on the education level shows that 10.3% of them completed their diploma, 35.7% with the secondary school, and 54% of them had primary school certificate. As for the marital status, 53% of them are currently married, 47% of them are married and widowed. Meanwhile, from the occupation of view, 97.8% are currently on full time employment in fisheries sector and 2.2% are not working due to the health problems. From society's point of view, the net returns per rai from mangroves should include total economic value. This study, however, includes only some of the use values which consist of both direct and indirect use values. The economic value of mangrove based on this study (which includes only direct use value by local communities and indirect use value in terms of off-shore fishery linkages and the value in terms of coastline protection) is Rp.6.700.000,00 per rai. In the real case, under an open access situation, NPV is highest at Rp.75.000.000,00 per rai when the discount rate is 6% and the elasticity of demand is -0.1. The higher the elasticity of demand, the larger the transfer from consumers to producers, resulting in a higher net welfare gain. Therefore, given the same discount rate and other things being equal, NPV will be larger as the elasticity of demand increases. CVM applied in this study is used to estimate WTP of the respondents towards man-
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grove ecosystem restoration efforts in Karimunjawa. All of the respondents were provided information describing the existing condition of damaged and degraded mangrove ecosystem in Karimunjawa. Respondents are also given explanation about the restoration planning of mangrove ecosystem which aims to conserve mangrove ecosystem mangrove through planting, seeding, maintaining, and silvo fishery. Community involvement may be a key factor in intensifying the potential for successful mangrove restoration so it needs participation from communities. The amount of contribution is based on the hypothetical scenario through indepth interview with some key persons in the related departments. There were 3 bids offered to the respondents: Rp 12,000.00; Rp 18,000.00; and Rp 24,000.00.
Investigations in answers to WTP indicated that 43% respondents (n=213) agree to contribute to the restoration mangrove ecosystem in Karimunjawa. A bivariate logit model is used to estimate the regression equation. The results obtained are consistent with several past studies; Becker et al (1998) had significant WTP with marital status of the respondents, Sakonnakon et. al. (2012) had significant WTP with the respondents' income and level of education. Bidding price, income, level of education, and marital status are important factors that affect WTP. For the final model, the bid amount variable is significantly different from zero (at 1% level of significance for the overall model). As expected, the sign is negative, which means this variable had highly significant and negative effect on the probability of a respondent saying "yes" to contribute to mangrove' restoration charge to Karimunjawa National Park.
Household income is an important factor that can influence respondent' WTP and significant at 1% for the final model. As expected, the sign is positive, indicates that as income increases, WTP increases as well. The marital status is another important factor that has effect on respondent's WTP for the final model, statistically significant at 1% for the final model with an expected positive sign. The positive sign suggests that married respondents have higher WTP. Other than that, education level is also significant at 10% with a positive sign, indicates that educated respondent have higher WTP in the mangrove restoration. Most of them are low educated respondent and need some education program regarding to ecology aspect and level of satisfaction. Normally, higher educated people have a better gross monthly income and demand more information and knowledge about the conservation and managing ecology. They might assume they would get a better experience from their participation.
The results of socioeconomic indicator has some potential implications and these information is very useful, not only for management and planning purposes but also in particular for the marketing strategies. Majority respondents' age is between 20 and 30 years old. The information suggests government should have effective plan that could concentrate on a particular age range, such as certain activities that are suitable for this ages group that could maximize the utilization of their limited resources. The WTP analysis is a simple vehicle to elicit the demand for the benefits of better ecosystem that people received. It should be mentioned that to underdo survey in determining the value of willingness to pay from people in developing country like in the study area is not easy. This might due to many people are more concern to give more value in spending their basic needs Jurnal Ekonomi Pembangunan, ISSN 1411-6081rather than appreciation in the value of openaccess resource such as Karimunjawa Island.
The mean WTP of respondents denoted E(WTP) =∫ 1 − F(z; . )dz, where F(z;.) is the cdf which gives the probability of observing a particular value of WTP or less. However, the data collected shows that 42% of the respondents still answer "yes". The mean WTP can be calculated as the area under the step function according to
.500,00. Meanwhile, the value of standard deviation for this study is Rp22.900,00.
Nagelkerke R 2 and Cox&Snell R 2 provide a logistic analogy to R 2 in OLS regression. TheNagelkerke measures range from 0 to 1 and its measure adapts the Cox&Snell R 2 . In this study, Nagelkerke R 2 0.255153. Another indication of regression model fit is given by2loglikelihood or -2LL value. The probability of the observed regression result, given the parameter estimates is known as the likelihood. It is customary to use -2times the natural log likelihood. -2likelihood or -2LL as a measured model of fit because it has ties to the chi square distribution. A good model that has log likelihood translates to a small value for -2LL. For a perfect fit, -2LL must be zero. In this case, the -2LL values is 578.662020. This implies that the variables employed in the model (e.g.: bid, education, marital, family etc.) is able to explain the willingness to pay (WTP) of respondents accordingly.
Conclusions
Many of such environmental goods are subjected to the well known "market failure". One of the primary objectives of non-market valuation is increasing public awareness about this value and contributing to better-informed public decisions. Environmental valuation studies could endeavor where everyone's voice is heard through the benefits and costs of the gain, regardless of how much a person contributed. Valuation studies have to potential to provide an effective way to diminish the often-bemoaned role of special interest in the current policy process.
The benefit of restorating mangrove ecosystem for the society based on WTP can help policy makers understand the consequences for present policies on the values in the long run. The results showed that 43% agreed to pay or contribute to the hypothetical restoration charge. The demographic variables are important predictors of WTP. Income, education level, marital status, and bidding value were significant predictors in single bounded CVM. This study can provide the policy makers an indicator on the conservation value that household willing to pay and support for the restoration programs.
This study provides additional insight to designing ideal starting bid range value and WTP estimates. Natural resource including mangrove ecosystem is an important part of wealth in the country. If the increase in aggregate benefits exceeds the increase in aggregate costs, conservation would be interpreted as worthwhile from the society's perspective. Policy makers should allocate the resource more efficiently in conserving mangrove ecosystem given that the benefits are substantial with limited budget. It is realized that the management of mangrove in the study area is still far from complete although many efforts has been put on by the academician (A), Business (B), Government (G), and Community (C). Hence, in the future indeed need to have a better co-management among the stakeholders (A-B-G-C) to secure the valuable resource of mangrove in Karimunjawa.
